This paper deals with the asymptotic behavior when the level tends to +1, of the tail of the distribution of the maximum of a stationary Gaussian process on a xed interval of the line. For processes satisfying certain regularity conditions, we give a second order term for this asymptotics.
1 Introduction X = fX(t); t 2 0; T]g, T > 0 is a real-valued centered stationary Gaussian process with continuous paths and M 0;T ] = max t2 0;T ] X(t). We denote r(t) = E fX(s)X(s + t)g the covariance function and k (k = 0; 1; 2; :::) the spectral moments of the process, whenever they are de ned. With no loss of generality we will assume that 0 = r(0) = 1. We use the usual notations, (x) = 1 2 exp(? x   2 2 ) and (x) = 
for some constants B > 0 and < 1:
The aim of this paper is to improve the description of the asymptotic behavior of P(M 0;T ] > u) for any T > 0 as u ! +1 that follows from (1) replacing the bound for the error by an equivalent as u ! +1.
A rst step was done by Theorem 3.1. in Piterbarg's paper, where the following expansion (2) is given in case T is small enough. The same result was obtained with other methods by and proved by Aza s and Bardet (2000) . But there is no precision in which interval T has to be for keeping this expansion valid. This paper proves that under regularity conditions on the process and not too restrictive conditions on the covariance function required in Proposition 1.1 and 1.2, for each T and any u 2 R: 
The proof of (2) will consist in establishing a property of (pseudo) linearity in of L( ) = P(M 0; ] >u) ? (1 ? (u)), and more precisely, for each > 0 and u large enough:
Assumption (H1) : X = fX(t) : t 2 0; T]g be a Gaussian centered stationary process with C 4 -paths, covariance r(:), 0 = 1, and such that for every n 1 and pairwise di erent t 1 ; ::; t n in 0; T], the distribution of the set of 5n random variables (X (j) (t 1 ); ::; X (j) (t n ); j = 0; 1; 2; 3; 4) is non-degenerate. Assumption (H2) : the covariance function veri es : r 0 < 0 on ]0; T]. Assumption (H3) : Remark about Assumption (H1): A su cient condition for the non-degeneracy condition to hold is the spectral measure of the process not to be purely atomic or, if it is purely atomic, that the set of atoms have an accumulation point in the real line (A proof of this facts can be done in the same way as in Chap. 10 of Cram er and Leadbetter, 1967). Proposition 1.1 Let X be a process that veri es Assumptions (H1) and (H2). Then 
Proofs Notations :
If is a random vector with values in R n whose distribution has a density with respect to Lebesgue measure, we denote by p (x) the density of at the point x 2R
n . II C denotes the indicator function of the set C. Let 
Proof of Proposition 1.1 : We begin the proof from the validity of expansion (2) 
This function is well de ned since the denominator does not vanish (from Assumption (H1)), and it veri es the following properties:
1. F has a continuous extension at t = 0 and F(t) > F(0) = we obtain for all > 0, for u ! 1, P( 
Step 2 
